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EXECUTIVE SUMMARY 


The objective of this report is to present harvests of 
chinook salmon, average size of harvested chinook 
salmon, and coded wire tag (CWT) recovery data for 
chinook salmon fisheries within marine waters of 
southcentral Alaska from 1980 to 1993; to initiate a 
comprehensive database of harvest and stock 
composition of chinook salmon fisheries in 
southcentral Alaska; and to offer programmatic 
recommendations for improving databases for 
management of chinook salmon. 

In compiling data for this report, all known sources 
of marine fishery mortality were included: state 
managed sport fisheries; state managed commercial 
fisheries for Pacific salmon; and federally managed 
commercial fisheries for groundfish. A series of 
follow-up reports addressing the reasons for trends in 
the harvest, size, and CWT data is expected in the 
near future. 

Overall, marine harvest of chinook salmon increased 
about 60%, from an average of 90,000 fish in 1980- 
1983 to about 140,000 fish from 1990-1993. The 
largest harvest since 1980 occurred in 1993, when 
about 175.000 chinook salmon were harvested 
(Figure A). 
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Figure A. Harvest of chinook salmon (numbers of fish) in 
marine waters of southcentral Alaska, 1980-1993. 

Sport harvest of chinook salmon has steadily 
increased from about 2,500 fish in 1980 to almost 
20,000 fish in 1992 (Figure B). Most of this growth 
has occurred in Cook Inlet and is associated with 

adult chinook salmon destined for spawning or 
hatchery release sites within Cook Inlet. 
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Figure B. Harvest of chinook salmon (numbers of fish) in 
state managed sport fisheries in marine waters of southcentral 
Alaska, 1980-1992. 

Anglers fishing from boats in marine waters harvest 
immature chinook salmon in Lower Cook Inlet, 
Prince William Sound, Kodiak, and along the south 
side of the Alaska Peninsula. Harvests in Prince 
William Sound, Kodiak, and the Alaska Peninsula 
number in the hundreds. Harvests in the Lower Cook 
Inlet sport fishery (through the port of Homer) are of 
mixed stocks and include immature fish. Shore-
based anglers target hatchery returns of chinook 
salmon, with harvests averaging about 3,000 fish 
annually in recent years. Boat angling occurs 
throughout the calendar year; anglers harvest 
immature chinook salmon, and the harvest totals 
about 2,000 fish annually. 

The Homer boat fishery has a long history of 
nonrandom (voluntary) recoveries of CWTs. After 
expanding for relative marking fractions, the 
percentage of recoveries of known-origin fish by 
state or province of origin was: 1% Alaska, 94% 
British Columbia, 2% Washington, and 3% Oregon. 
CWT recovery programs intended to provide 
quantitative estimates of stock composition were 
initiated in 1994 for the Lower Cook Inlet and 
Kodiak sport fisheries. 

The greatest increase in chinook salmon harvest 
occurred in state managed commercial salmon 

1 




I 

fisheries. Total harvest increased from an average of 
about 69,000 fish (1980-1983 average) to about 
101,000 fish (1990-1993 average), with a peak 
harvest of over 130,000 fish in 1993 (Figure C). 
Most of the increase occurred in the Kodiak and 
Chignik fisheries. Kodiak harvests increased from a 
1980-1983 average of 1,800 fish to a 1990-1993 
average of 27,000 fish; a 14-year record harvest of 
about 42,000 fish occurred in 1993. Harvest of 
chinook salmon in Chignik averaged about 4,000 fish 
from 1980-1983 and occurred primarily within 
Chignik Lagoon. Harvests increased to almost 
11,000 fish in 1990-1993, with a 14-year record 
harvest of nearly 20,000 fish in 1993. Virtually all of 
the increase occurred outside Chignik Lagoon. 
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Figure C. Harvest of chinook salmon (numbers of fish) in 
state managed commercial fisheries in marine waters of 
southcentral Alaska, 1980-1993. 

For both Kodiak and Chignik fisheries, increased 
harvests were usually coupled with decreases in 
average size of harvested fish. Some nonrandom 
recoveries of CWTs have been made in Kodiak 
fisheries and after expansion for relative marking 
fractions, the percentage of recoveries of known- 
origin fish by state or province was: 6% Alaskan, 
91% British Columbia, less than 1% Oregon, and 3% 
Washington. CWT recovery programs intended to 
provide reliable, quantitative estimates of stock 
composition were also initiated in 1994 for selected 
Kodiak and Chignik commercial fisheries. 

Other commercial fisheries harvesting immature 
chinook salmon were identified in Lower Cook Inlet, 
Prince William Sound (excluding the Copper River 

area), and the southern Alaska Peninsula areas. 
Harvests have increased in Lower Cook Inlet and 
Prince William Sound, and total in the low 
thousands. The only quantitative CWT recovery 
program in southcentral Alaska for chinook salmon 
was in Prince William Sound. Chinook salmon of 
nonlocal origin were recovered there; harvests of 
these fish accounted for only a small portion of the 
entire harvest. Harvests from southside Alaska 
Peninsula fisheries have been variable, averaging 
approximately 10,000 fish annually. Virtually 
nothing is known concerning stock composition. 
Initiation of a CWT recovery program is 
recommended for the Southern Alaska Peninsula 
fishery. 

Bycatch of chinook salmon in federally managed 
groundfish fisheries in areas 6 10-640 has been highly 
variable, averaging 30,000-40,000 fish annually 
(Figure D). Bycatch peaked at 75,000 fish in 1984. 
Bycatch estimates for the domestic fishery are not 
available prior to 1990, when monitoring by 
observers became mandatory. 
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Figure D. Bycatch of chinook salmon (numbers of fish) in 
federally managed groundfish fisheries in marine waters of 
southcentral Alaska, 1980-1993. 

Almost all chinook salmon in groundfish bycatches 
are immature. Recovery of CWTs, after expansion 
for relative marking fractions, showed a chinook 
salmon bycatch of highly mixed origins from Alaska, 
British Columbia, Washington, and Oregon. Because 
bycatch estimates and CWT recoveries are generated 
through an observer program, data exist to assess 
precision and accuracy of bycatch estimates and to 
calculate estimates of contribution by stock. These 
analyses should be implemented. 
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Contribution of chinook salmon stocks originating 
from southcentral Alaska to groundfish fisheries has 
been almost impossible to estimate because few 
chinook salmon stocks are tagged with CWTs. A 
program to tag chinook salmon with CWTs was 
implemented in 1993 for several wild and hatchery 
stocks in Cook Inlet. Tagging of chinook salmon 
from other Cook Inlet systems, the Copper River and 
Kodiak Island systems, and the Chignik River should 
be considered. 

Resource managers should be concerned about the 
lack of information regarding much of the chinook 
salmon harvest in marine waters of southcentral 
Alaska. Many fisheries harvest immature chinook 
salmon of widely dispersed or unknown origin. Of 
particular concern is the bycatch in federally 
managed commercial fisheries for groundfish, and 
the state managed commercial fisheries in the Kodiak 
and Chignik areas (the fastest growing segments of 
the marine harvest). 
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INTRODUCTION 


Harvests of chinook salmon (Oncorhynchus tshawytscha), particularly in marine waters, have received increasing 
attention throughout the Pacific northwest in recent years. Management of chinook salmon is difficult because of 
the highly migratory nature of the species. Chinook salmon are often harvested far beyond the political boundaries 
encompassing their natal streams, resulting in the conflicts frequently documented in the fisheries literature and 
news media. Conflicts concerning implementation of the Endangered Species Act (ESA), US-Canada treaty 
negotiations, and allocations between competing users are some of the major issues faced by the Alaska Department 
of Fish and Game (ADF&G). 

Large harvests of immature chinook salmon in marine fisheries complicate the ability of resource managers to 
comply with sustained yield mandates. Ocean-rearing chinook salmon can be vulnerable to marine fisheries for up 
to 5 years. Cumulative fishing mortality on these fish can quickly accelerate to excessive levels, particularly if 
coupled with intense terminal fisheries (Hankin and Healey 1986). Because female chinook salmon mature later 
than males, they are more vulnerable to the sequential nature of marine fisheries for immature chinook salmon, and 
they decline in abundance more rapidly as exploitation increases. Excessive marine harvests of rearing chinook 
salmon have resulted in decreased size and age-at-return (Ricker 1980) which reduces the value of this resource, is 
often a precursor to stock collapse, and raises concerns about the wisdom of large harvests of immature fish from 
mixed stocks. Regulating total harvest of this species is further complicated by the incidental harvest of chinook 
salmon in marine fisheries. 

For these reasons, the scope of chinook salmon management has increasingly expanded beyond traditional local 
areas and, to some extent, has begun to resemble management of migratory waterfowl. Responsible development of 
marine fisheries for chinook salmon requires reliable estimates of marine harvest by stock, and responsible 
management of chinook salmon stocks requires comprehensive knowledge of the many fisheries that may be 
impacting those stocks. To date, little has been done to comprehensively view the fisheries and stocks of chinook 
salmon in southcentral Alaska. 

The objective of this report is to initiate a comprehensive database of harvest and stock composition of chinook 
salmon in southcentral Alaska. To this end, we identify fisheries by area and present annual compilations of: 
(1) harvest; (2) average size of harvested fish; and (3) coded wire tag (CWT) recoveries. In addition to compiling 
these data, we also make programmatic recommendations so that management agencies can develop improved 
databases for management of chinook salmon fisheries. The reasons for trends in harvest, size, and CWT data are 
beyond the scope of this report. These will be dealt with in a series of follow-up reports currently being developed. 

For purposes of this report, the term "marine waters of southcentral Alaska" refers to all marine waters north and 
west of Cape Suckling and north and east of the terminus of the Alaska Peninsula (Figure 1). This area includes 
those portions of the Gulf of Alaska commonly referred to as Prince William Sound, Cook Inlet, Kodiak Island 
waters, Chignik, and the south side of the Alaska Peninsula. Fisheries which harvest chinook salmon within these 
waters include: (1) sport fisheries managed by the State of Alaska; (2) commercial net fisheries for Pacific salmon 
(0.sp.)managed by the State of Alaska; and (3) commercial fisheries (mostly trawl gear) for groundfish managed 
by the federal government. 

METHODS 

State Managed Sport Fisheries 
We compiled estimates of marine sport harvests of chinook salmon for the period 1980 through 1992 (the most 
recent estimates available) from Statewide Harvest Surveys (SWHS) by Mills (198 1-1993). Since 1977, the Alaska 
Department of Fish and Game, Division of Sport Fish, has estimated sport harvests of chinook salmon, and other 
fish species, annually from mail surveys. Questionnaires are mailed to a random sample of households containing 
one or more individuals who purchased Alaskan sport fishing licenses. Respondents are asked to record the number 
of anglers, trips, days fished, number of fish caught and number kept, and locations fished. Harvest, catch, and 
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effort are then estimated from responses. Multiple mailings of questionnaires are used to remove nonresponse bias 
from the survey (Pollack et al. 1994) with methods similar to those of Drane et al. (1993). 

We present harvest by the following areas: Prince William Sound (PWS), Lower Cook Inlet, Upper Cook Inlet, 
Kodiak, Alaska Peninsula, and total marine waters of southcentral Alaska. Prince William Sound was further 
divided into the Eastside and Westside areas; Lower Cook Inlet was divided into the Homer and Seward areas. The 
areas we used did not correspond exactly with the large reporting areas from the SWHS (Figure 2). Our Westside 
area of Prince William Sound included Passage Canal, Esther Island, Other Saltwater, Boat-Other, and Shoreline 
Other from the SWHS; our Eastside area included all other saltwater locations (Appendix A). Estimates of sport 
harvest for Lower Cook Inlet came from the SWHS table for Kenai Peninsula Saltwater. Resurrection Bay (charter 
boat, private boat, and shoreline summed) was used for our Seward Area; all other locations were summed across 
charter boat, private boat and shoreline, to provide estimates of sport harvest for our Homer Area (Appendix B). 
Our Upper Cook Inlet area included the saltwater estimates from several SWHS areas, including the Knik Arm 
Drainage, Anchorage, West Cook Inlet-West Susitna, and Kenai Peninsula (Appendix C). For Kodiak, the “All 
Saltwater” subtotal was used (Appendix D); for the Alaska Peninsula, we also used the “All Saltwater” subtotal 
from the SWHS (Appendix E). 

The SWHS presents harvest of chinook salmon by “small” and “large” sizes. The definition of small and large 
varies by location (Table 1). Harvest was not calculated by size for Prince William Sound in the SWHS prior to 
1989. We present harvest by size, and calculated the percent of the sport harvest that was “small” for each year and 
area. Differences in definition of small and large were ignored when percent small was calculated for total marine 
sport harvest for marine waters of southcentral Alaska. We used the small and large sizes to define immature and 
mature fish, ignoring differences in the definition of small and large fish among areas. 

Harvest and size data for chinook salmon in state managed sport fisheries are presented in Table 2 through Table 7 
and Figure 3 and Figure 4. 

State Managed Commercial Fisheries for Salmon 
We compiled estimates of the annual harvests of chinook salmon in commercial salmon fisheries by area (Prince 
William Sound, Cook Inlet, Kodiak, Chignik, and South Peninsula, Figure 5 through Figure 10) and within areas, by 
fishing district for the years 1980-1993 based on data obtained from computer runs of the State of Alaska, 
Department of Fish and Game, Fish Ticket Database Reporting System. Fish tickets are sales receipts filled out by 
processors when purchasing commercially harvested fish from harvesters. Information recorded on fish tickets 
includes number of fish by species purchased, weight of purchased fish, date of transaction, harvest gear type, and 
fishing district where the fish were caught. Our computer runs of the fish ticket data included the number of 
chinook salmon harvested by gear type by fishing district by year, total weight of chinook in the gear-district-year 
strata, and mean weight of chinook salmon harvested in the strata. Tables in this report that provide harvest and 
mean weight statistics include footnotes listing the specific file number that was used as a source for the fish ticket 
information. In a few instances, the gear type or district for a particular harvester-processor transaction (individual 
fish ticket) were not recorded or were recorded in an illegible manner. When this occurred, we made an assumption 
concerning the appropriate gear type or district; these choices are specifically footnoted in the tables. 

Harvests and mean weights of chinook salmon in state managed commercial fisheries for salmon are presented in 
Table 8 through Table 29, and Figure 11 through Figure 22. In interpreting mean weight statistics, we arbitrarily 
used a mean weight of 20 Ib as the criteria for categorizing chinook salmon harvests as immature (<20 Ib) or mature 
(>20 Ib). 

Federally Managed Commercial Fisheries for Groundfish 
Fisheries occurring outside state managed waters but within U.S. territorial waters are managed by the National 
Marine Fisheries Service (NMFS). We compiled data from federally managed marine fisheries of southcentral 
Alaska from NMFS reporting areas 640, 649, 630, 620, and 610 (Figure 23). Area 640 (West Yakutat Area) 
includes all marine waters from 140” to 147” W longitude; area 649 is the waters of Prince William Sound. Area 
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630 (Kodiak Area) includes waters from 147" W longitude to 154" W longitude; area 620 (Chirikov Area) is from 
154" to 159" W longitude. Area 610 (Shumagin Area) includes waters from 159" to 170" W longitude. 

Chinook salmon are caught incidentally in federally managed commercial fisheries that target other fish species in 
the marine waters of southcentral Alaska. Most incidental catches of chinook salmon occur in offshore trawl 
fisheries, although a few chinook salmon are likely caught on longlines, jigs, and with other miscellaneous gear 
types. Federal regulations prohibit the retention of chinook salmon in groundfish fisheries in marine waters of 
southcentral Alaska, and all chinook salmon caught must be returned as quickly as possible to the ocean (Pacific 
Associates 1994). We coalesced estimates of incidental chinook salmon bycatch for groundfish fisheries in marine 
waters of southcentral Alaska, exclusive of waters off Southeast and Yakutat, Alaska, for the years 1980-1993. 
Available data include bycatch by foreign fishermen, joint-venture fisheries, and domestic fisheries. 

Chinook salmon were harvested incidentally in foreign fisheries from 1980- 1986. Foreign fishermen ceased 
operations following the 1986 season and in 1986, only longlines were used and no salmon were estimated to have 
been caught. Data sources used to document incidental chinook salmon bycatch by foreign fishermen for 1980- 
1986 include Nelson (1983) and Berger and Nelson (1 984, 1985, and 1987). Chinook salmon were also harvested 
incidentally during joint-venture fisheries from 1980 through 1988. Data sources used to document chinook salmon 
bycatch by joint-venture fishermen for 1980-1986 include Nelson (1983), Berger and Nelson (1984, 1985, and 
1987), Berger et al. (1988), and Berger and Weikart (1988 and 1989). 

Chinook salmon have also been harvested incidentally by domestic commercial fishermen since 1980. However, 
comprehensive monitoring of the domestic fishery by observers did not occur until 1990. The chinook salmon 
bycatches for the domestic fishery that we included in this report are for the years 1990- 1993. Data sources include 
a published report by Guttormsen et al. (1992), a draft report by Guttormsen et al. (1 994), and information obtained 
from a National Marine Fisheries Service database query (Steven Pennoyer, NMFS, Juneau, AK, personal 
communication, 3/30/94). Readers are cautioned that the information presented in this report for chinook salmon 
bycatches by the domestic fishery are incomplete because of the paucity of estimates for the years 1980-1989. 
Estimates of total chinook salmon bycatch presented in this report are biased low for the years 1980-1989 because 
of the lack of estimates of bycatch by domestic fishermen in these years. Only the 1990-1993 data are complete and 
inclusive. 

In some cases, the source reports only provided direct estimates of the number of total salmon of all species 
harvested as bycatch for specific fishing areas (West Yakutat, Kodiak, Chirikov, and Shumagin) rather than the 
number of chinook salmon harvested. In these cases we used the species composition of salmon bycatches in the 
Gulf of Alaska as a whole to estimate annual chinook salmon bycatches with the inherent assumption that salmon 
species composition was similar from area to area. When these types of calculations were made, the tables are 
footnoted so that readers can review the basic raw data used to make these estimates. In some cases, both mean 
weight and mean length of chinook salmon bycatches were provided for specific user-area-year strata and in other 
cases only mean length data were provided. When mean weight data were not provided, we used a length-weight 
equation for ocean bright chinook salmon (Ben Van Alen, ADF&G, Douglas, AK, personal communication) to 
estimate mean weight. Footnotes on tables presented in this report identify when such length-weight conversions 
were made. In interpreting mean weight statistics, we arbitrarily used a mean weight of 20 lb (as with the state 
managed commercial fisheries) as the criteria for categorizing chinook salmon bycatch as immature (<20 Ib) or 
mature (>20 lb). 

Bycatch and mean weights of chinook salmon in federally managed commercial groundfish fisheries are presented 
in Table 30 through Table 37, and Figure 24. Total harvests of chinook salmon from state managed sport fisheries, 
state managed commercial fisheries, federally managed groundfish fisheries, and all fisheries in marine waters of 
southcentral Alaska are presented in Figure 25. 

Recoveries of Chinook Salmon with Coded Wire Tags 
We summarized recoveries of chinook salmon with coded wire tags harvested in Alaskan waters from 1980 to 1993. 
Because Alaska is a signatory to the Pacific States Marine Fisheries Commission, the Commercial Fisheries 
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Management and Development Division (CFMD) of the Alaska Department of Fish and Game maintains a 
Statewide Coded Wire Tag database. This database contains comprehensive information on all coded wire tagged 
fish released in California, Oregon, Idaho, Washington, Canada, and Alaska, all sampling programs for coded wire 
tags, and all recoveries of fish with coded wire tags. We obtained two subsets of the Statewide Coded Wire Tag 
database. The first subset of the database contained all chinook salmon with coded wire tags recovered by ADF&G 
personnel (600 recoveries); the second contained all chinook salmon recovered by NMFS observers (432 
recoveries). Fields included in the first subset (ADF&G) of the database were: year, head number, tag code, brood 
year, hatchery or wild stock, release site, release state, agency, number marked, number released, date of release, 
recovery date, sample type, port, sample source, gear, districthbdistrict, length, length type, and preferred source 
contribution. Fields included in the second (NMFS) subset were: tag code, replicate, brood year, release location, 
state, agency, number released, release date, recovery date, recovery latitude degrees, recovery latitude minutes, 
recovery longitude degrees, recovery longitude minutes, length, weight, gonad weight, sex, and gear. 

When harvests of fish were examined for adipose clips in catch sampling programs, estimates of contribution of 
groups of chinook salmon tagged with CWTs to fisheries were calculated. Prince William Sound was the only area 
within marine waters of southcentral Alaska in which catch sampling programs were conducted prior to 1994. 
Contribution of groups of chinook salmon tagged with CWTs to sampled Prince William Sound fisheries was 
estimated according to methods of Clark and Bernard (1987), and was provided in the ADF&G subset in the field 
“preferred source contribution.” Contribution of individual recoveries was summed to estimate contribution by 
gear, district, and year. 

Coded wire tags were also recovered by Division of Sport Fish, CFMD, and NMFS personnel on an opportunistic 
basis from 1980-1993. CWTs were recovered in Kodiak, Upper and Lower Cook Inlet, and NMFS areas 610, 620, 
630, 640, and 649. These recoveries occurred while personnel were conducting other sampling activities and when 
sport anglers or commercial fishermen voluntarily turned in chinook salmon with adipose clips. Numbers of CWTs 
for each cohort recovered in a year were stratified by district. Recoveries in a stratum were expanded upward for 
each cohort by the fraction of that cohort with CWTs to produce what we term “relative mark.” 

Length or weight (or both) was recorded for most chinook salmon recovered by NMFS observers and for about 75% 
of those recovered by ADF&G personnel in our two database subsets. For state recoveries, lengths were mid-eye to 
fork-of-tail, tip-of-nose to fork-of-tail, and total length. We converted mid-eye to fork-of-tail and total lengths to 
tip-of-nose to fork-of-tail lengths using relationships calculated by Pahlke (1 989). Tip-of-nose to fork-of-tail 
lengths were then converted to weight (lb) using a length-weight equation (Ben Van Alen, ADF&G, Douglas, AK, 
personal communication). For NMFS recoveries, weight in grams was converted to pounds. Length measurements 
were available from 459 state recoveries and 399 weight measurements were available from federal recoveries. The 
proportion of recovered chinook in four weight categories (<lo lb, 10-14 lb, 15-19 lb, and >19 lb) was then plotted 
for each CFMD management area and NMFS recording area. 

Summaries of coded wire tag recoveries from state managed sport fisheries are provided in Table 38 through Table 
41; from state managed commercial and cost recovery fisheries in Table 42 through Table 46 (including 
contribution estimates for Prince William Sound); from all state managed fisheries in Table 47; and from federally 
managed groundfish fisheries in Table 48 through Table 5 1. Size compositions of chinook salmon with coded wire 
tags are provided in Figure 26 through Figure 37. Locations of chinook salmon recovered with coded wire tags are 
shown in Figure 38 through Figure 41. Complete listings of CWT recoveries used for this report are in Appendix F 
and Appendix G. 
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RESULTS, CONCLUSIONS AND RECOMMENDATIONS 


Brief descriptions of fisheries which harvest chinook salmon in marine waters of southcentral Alaska are provided 
below, along with conclusions about the chinook salmon harvests and recommendations for assessment of those 
fisheries. 

State Managed Sport Fisheries 
Total sport harvest of chinook salmon from marine waters of southcentral Alaska increased substantially from an 
average of about 9,000 fish annually during the 1980s to an average of about 16,000 fish annually during the 1990s 
(Table 2; Figure 3). During the 1980s, marine sport fisheries represented about 10% of the combined state managed 
sport and commercial harvest of chinook salmon; during the 1990s that percentage increased to about 14%. By far, 
the largest marine sport fishery for chinook salmon occurs in Upper Cook Inlet and is based out of beach launching 
sites near Deep Creek and the Anchor River. Much smaller marine sport fisheries are based out of Prince William 
Sound (Cordova), Lower Cook Inlet (Homer and Seward), Kodiak, and the Alaska Peninsula. 

Prince William Sound 
Sport harvest of chinook salmon in marine waters of Prince William Sound totaled several hundred to 1,000 fish 
annually from 1980-1993 (Table 3). Much of the harvest was comprised of small, and likely immature, chinook 
salmon (Figure 4). 

Twenty-one nonrandom recoveries of chinook salmon with coded wire tags were made from sport fisheries in 
Prince William Sound (Table 38; Figure 38 through Figure 41). After expansion for relative marking fractions, 
percent by state or province of known origin was: 69% Alaska, 29% British Columbia, and 1% each from 
Washington and Oregon. Most recoveries of non-Alaskan origin were under 10 Ib, whereas most recoveries of 
Alaskan origin were larger than 19 lb (Figure 26). 

Based on these data, we offer the following conclusions regarding this fishery: 

1 .  	 Sport harvest of chinook salmon in marine waters of Prince William Sound totals in the hundreds 
offish. 

2. 	 Sport harvests of chinook salmon in marine waters of Prince William Sound are likely supported by 
immaturefish. This conclusion is supported by the high incidence of small (< 16 inches) chinook 
salmon in the sport harvest in some years. 

3. 	 No effort has been made to recover CWTs from chinook salmon harvested in Prince William Sound 
sport fisheries. 

Because harvest is so low, we have no further recommendation for assessment of this fishery. Continued estimation 
of harvest through the SWHS is adequate. 

Lower Cook Inlet 
Total sport harvest of chinook salmon in Lower Cook Inlet averaged nearly 2,000 fish from 1980-1987 (Table 4 and 
Figure 4). Total harvest increased in 1988, averaging approximately 7,400 chinook salmon from 1988-1992. Peak 
harvest occurred in 1988 when nearly 12,000 chinook salmon were harvested. The percentage of small (<16 
inches) fish averaged 14% from 1980-1993. 

Lower Cook Inlet sport fisheries are accessed through the ports of Homer and Seward. Beach and boat fisheries 
occur in both ports (Nelson 1992; Hepler et al. 1992). Beach fisheries in both locations target hatchery releases of 
chinook salmon. In and near Homer, hatchery releases occur at Homer Spit, Halibut Cove, and Seldovia. Hatchery- 
reared chinook salmon are also released in Seward. The four-fold increase in harvest since 1988 in both ports is 
concurrent with full returns of hatchery fish (e.g. complete complement of ocean ages). 
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Boat fisheries were well established in both Homer and Seward prior to 1988. The harvest of chinook salmon 
landed in Seward was historically small and averaged approximately 250 fish. The Seward boat fishery occurs 
almost exclusively during the summer months (May - September). The harvest of chinook salmon landed in Homer 
prior to 1988 was greater and averaged approximately 1,700 fish. Some of the increased harvest since 1988 
probably occurred in these boat fisheries. Some effort in this fishery occurs throughout the year. 

The largest number of voluntary recoveries of chinook salmon with CWTs in southcentral Alaska has occurred in 
the Homer sport fishery. From 1980-1993, 71 CWTs were voluntarily recovered in Lower Cook Inlet, mostly from 
Homer (Table 39; Figure 38 through Figure 41). After expansion for relative marking fractions, percent by state or 
province of known origin for Homer was: 1% Alaska, 94% British Columbia, 2% Washington, and 3% Oregon. 
Although a catch sampling program was not in effect prior to 1994, this fishery clearly harvests immature chinook 
salmon of nonlocal origin. Percent by state or province of chinook salmon of known origin landed in Seward was 
very different: 40% Alaska, 2% British Columbia, and 58% Washington. 

Based on these data, we draw the following conclusions regarding these sport fisheries: 

1. 	 Total sport harvest from Lower Cook Inlet (both Homer and Seward) has increased since 1988 and 
currently averages approximately 7,400 chinook salmon. 

2. 	 Shore-based fiheries in Homer and Seward are primarily responsible for the increased harvest 
since 1988 and target hatchery releases of chinook salmon. 

3. 	 Harvest of chinook salmon in the boatfishery from Seward averages in the low hundreds. 

4. 	 The boatfishery from Homer harvests immature chinook salmon of nonlocal origin; harvests likely 
average approximately 2,000fish. This conclusion is based on the year-around nature of the fishery 
and the history of CWT returns. 

We offer the following recommendations for future assessment of these fisheries: 

1.  	 implement a CWT recovery program for the iiomer boatfi.dtery. A pilot program was initiated 
during summer 1994. 

Upper Cook Inlet 
Large sport harvests of chinook salmon also occur in Upper Cook Inlet (Table 5; Figure 4). Total harvest grew 
steadily from approximately 1,600 chinook salmon in 1980 to nearly 9,000 in 1992. Although harvests were large, 
the percentage of small ( 4 6  inches) chinook salmon was low. Total harvest of chinook salmon in marine sport 
fisheries of Upper Cook Inlet is nearly equal to that in Lower Cook Inlet and trends are similar. 

The Upper Cook Inlet marine fishery occurs in the nearshore waters by Deep Creek and the Anchor River from May 
through July and targets the numerous adult chinook salmon destined for spawning and hatchery release locations in 
Upper Cook Inlet (Nelson 1992). Likely origins of these fish include the Susitna River; numerous smaller systems 
in northern Cook Inlet, including the Little Susitna, Beluga, Theodore, Chuit, and Lewis rivers; the Kenai River; 
numerous smaller systems on the Kenai Peninsula, including the Kasilof, Deep Creek, Anchor, and Ninilchik rivers; 
and eight hatchery release sites in Cook Inlet. This conclusion is supported by the low incidence of small chinook 
salmon in the harvest, although we recognize that the 16 inch threshold is very small. Although estimates of 
contribution by stock have not been made, the timing and location of the fishery strongly support this conclusion. 

Thirteen nonrandom (voluntary) CWTs were recovered from marine sport fisheries of Upper Cook Inlet from 1980- 
1993 (Table 40; Figure 38 through Figure 41). After expansion for marking fractions, percent composition across 
years for fish of known origin was 42% Alaska and 58% British Columbia. 

Based on these data, we draw the following conclusions regarding this sport fishery: 
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1. 	 Harvest in the Upper Cook Inlet sport fishery has grown, and currently totals approximately 9,000 
chinook salmon. 

2. 	 The fishery harvests mixed stocks of adult chinook salmon returning to spawning and hatchery 
locations in Cook Inlet. This conclusion is supported by the timing of the fishery, proximity to local 
stocks, and low incidence of small fish. 

3. 	 No effort has been made to initiate a quantitative CWT recovery program for chinook salmon 
harvested in the Upper Cook Inlet sportfishery. 

4. 	 A major deficiency in stock assessment for Cook Inlet chinook salmon is estimation of harvest of 
immature chinook salmon in marine fisheries outside of Cook Inlet, and harvest of adult chinook 
salmon in the Upper Cook Inlet marine sportfishery. 

We offer the following recommendations for future assessment of this sport fishery: 

I .  	 Tag Cook Inlet chinook salmon stocks with coded wire tags. ADF&G, Division of Sport Fish has 
recently initiated CWT programs for all hatchery releases in Cook Inlet and selected wild stocks. 

2. 	 Implement a CWT recovery program in the Upper Cook Inlet sport fishery. This program would 
provide estimates of contribution for selected stocks to this fishery. Harvests in Upper Cook Inlet 
fisheries are primarily adults. Random coded wire tag recovery programs do not presently exist in 
Cook Inlet, although such a program will likely be implemented in Upper Cook Inlet in the next few 
years to estimate contribution of adults to mixed stock fisheries. 

Kodiak 
Sport harvest of chinook salmon in marine waters of Kodiak Island numbers in the hundreds and averaged 
approximately 150 fish during the period 1980-1991 (Table 6). The peak harvest of nearly 600 chinook salmon 
occurred in 1992. Total harvest will likely continue to grow in the near future. 

Virtually all of the marine harvest of chinook salmon occurs near the town of Kodiak. However, two distinct 
fisheries occur: a boat fishery in the outer waters of Chiniak Bay and a shore fishery on the beaches in Kodiak 
(Schwarz 1992). The boat fishery occurred throughout the 1980-1993 period. Until recently, no local stocks of 
chinook salmon returned to this area and the fishery clearly targeted chinook salmon of nonlocal origin. The 
incidence of immature fish is likely high as evidenced by the high percentage of small (< 20 inches) chinook salmon 
in the harvest (Figure 4). In recent years, a stocked return of chinook salmon was established at Mill Bay within the 
town of Kodiak and a shore fishery developed to target these adult fish. Much of the increase in the 1992 harvest 
occurred in this fishery as evidenced by the decrease in the incidence of small fish in the total Kodiak sport harvest 
(Table 6 and Figure 4). CWTs were recovered sporadically from the Kodiak sport fishery prior to 1994. From 
1980-1993 eight CWTs were recovered: two from Alaska and six from British Columbia (Table 41; Figure 38 
through Figure 41). 

Based on these data, we draw the following conclusions regarding these sport fisheries: 

1. 	 Sport harvests of chinook salmon in the marine waters of Kodiak total in the hundreds of fish; 
however the harvest has recently increased and is expected to continue to grow in the near future. 

2. 	 Sport harvests of chinook salmon by the boatfishery in and near the marine waters of Chiniak Bay 
are likely supported by immaturefish. This conclusion is supported by the high incidence of small 
(<20 inches) chinook salmon in the sport harvest. 

3. 	 Sport harvests of chinook salmon in the shore fishery in the town of Kodiak are likely supported by 
a local release of hatcheryfish. 
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4. 	 No effort was made to recover CWTs from chinook salmon harvested in Kodiak sport fisheries 
prior to 1994. 

We offer the following recommendations for future assessment of these sport fisheries: 

1 .  	 Implemeni a CWT recovery program in the boatfishery. A pilot CWT recovery program was 
initiated during summer, 1994. 

2. 	 Tag the local hatchery release of chinook salmon with coded wire tugs. 

Alaska Peninsula 
Sport harvest of chinook salmon in the marine waters of the Alaska Peninsula totals several hundred fish annually. 
Much of the harvest is comprised of small and likely immature chinook salmon (Table 7; Figure 4). 

Based on these data, we offer the following conclusions regarding this fishery: 

1. 	 Sport harvest of chinook salmon in marine waters of the Alaska Peninsula totals in the hundreds of 
fish. 

2. 	 Sport harvest of chinook salmon in marine waters of the Alaska Peninsula is likely supported by 
immaturefish. This conclusion is supported by the high incidence of small (< 28 inches) chinook 
salmon in the sport harvest. 

3. 	 No effort has been made to recover CWTs from chinook salmon caught in Alaska Peninsula sport 
fuheries. 

Because harvest is so low, we have no further recommendations for assessment of this fishery. Continued 
estimation of harvest through the SWHS is adequate. 

State Managed Commercial Fisheries for Salmon 
Total harvest of chinook salmon in state managed commercial fisheries in marine waters of southcentral Alaska 
increased from an average of about 69,000 fish from 1980- 1983 to an average of about 10 1,000 fish from 1990- 
1993. A 14-year record harvest of 131,000 chinook salmon occurred in 1993 (Table 8; Figure 11). However, this 
overall trend is not reflective of trends in the five commercial fishing areas: (1) Prince William Sound; (2) Cook 
Inlet; (3) Kodiak; (4) Chignik; and, (5 )  South Peninsula. 

Prince William Sound 
Chinook salmon are harvested with drift gill nets, set gill nets, and purse seines in various districts of Prince William 
Sound. Annual harvests of chinook salmon in the Coghill, Eshamy, and Unakwik districts with drift and set gill 
nets ranged from about 100 to 700 fish annually from 1980-1993 (Table 9; Figure 12); mean weights ranged from 
about 9.1 to 16.6 Ib. Annual chinook salmon harvests with purse seines in the Eastern, Northern, Coghill, 
Northwest, and Southwest districts ranged from less than 100 fish to almost 1,500 fish and mean weights of 
harvested chinook salmon ranged from 10.2 to 19.7 Ib (Table 10; Figure 12). Harvest of chinook salmon with purse 
seines in these districts was about 1,500 fish in 1993. 

The only major fishery for chinook salmon in the Prince William Sound Area is the drift gill net fishery in the 
Copper and Bering River districts where harvests ranged from about 8,000 to 53,000 fish annually from 1980-1993 
(Table 11; Figure 12). Annual harvests in this area averaged about 35,000 fish during the 1980s and about 32,000 
fish during the 1990s. Mean weights averaged from 21.5 to 29.2 Ib; the majority of the harvest is believed to be 
mature chinook salmon headed for major spawning grounds located in the Copper River drainage. 
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A catch sampling program for recovering coded wire tags provided data to estimate stock composition of chinook 
salmon caught in Prince William Sound from 1984-1993. Most chinook salmon with CWTs were harvested in 
Prince William Sound proper districts such as the Coghill, Eastern and Eshamy districts where mean weights of 
harvested chinook salmon were much less than mean weights of chinook salmon harvested in Copper River District 
fisheries. A total of 167 chinook salmon with CWTs (random and nonrandom recoveries) originating from Alaska, 
95 originating from British Columbia, 45 originating from Oregon, and 42 originating from Washington were 
documented from Prince William Sound commercial fisheries from 1980-1993 (Table 42 and Table 44; Figure 38 
through Figure 41). Groups of chinook salmon tagged with CWTs that originated in Alaska contributed a total of 
1,276 fish to sampled Prince William Sound fisheries from 1984-1 993; those originating from British Columbia 
contributed 2,3 12; from Oregon 1,079; and from Washington 449. Percent contribution and percent relative mark 
were similar (Table 44). Almost all chinook salmon with CWTs recovered from cost recovery fisheries were of 
Alaskan origin (Table 43 and Table 44). These data underscore the value of CWT tagging and recovery programs, 
because only about 5,000 chinook salmon could be allocated to specific stocks out of a total harvest of nearly 
500,000 from 1980-1993 (Table 44). Most non-Alaskan chinook salmon with CWTs were less than 10 lb; most 
Alaskan chinook salmon with CWTs were larger than 19 Ib (Figure 26). 

Based on these data, we draw the following conclusions regarding these fisheries: 

1.  	 Harvests of chinook salmon averaged about 32,800fish from 1980-1983 and about 32,700 fmh 
from 1990-1993. 

2. 	 Most of the harvest of chinook salmon from Prince William Sound takes place in drvt gill nets in 
the Copper River district. 

3. 	 The commercial set gill net and purse seine fisheries of Prince William Sound harvest immature 
chinook salmon. 

4. 	 Prince William Sound had the only quantitative CWT recovery program in southcentral Alaska 
with reported estimates of contribution prior to 1994. This program provides data to estimate stock 
composition of chinook salmon caught in Prince William Sound. 

5. 	 A deficiency in stock assessment for Copper River chinook salmon stocks is estimation of immature 
harvest in marine fmheries outside of Prince William Sound. 

We offer the following recommendations for future assessment of these fisheries: 

I .  	 Tag Copper River chinook salmon stocks with coded wire tags. The value of this program would be 
to estimate immature harvest in marine fisheries outside of Prince William Sound. 

Cook inlet 
Chinook salmon are harvested with purse seines, drift gill nets, and set gill nets in various districts of Cook Inlet. 
Purse seine harvests of chinook salmon in Lower Cook Inlet averaged about 300 fish per year during the 1980s and 
increased to about 600 fish per year during the 1990s. Mean weights ranged from about 4.6 to 21.5 Ib. Most annual 
harvests were composed of fish averaging less than 10 Ib, indicating the harvest of immature chinook salmon (Table 
13 and Table 17; Figure 13). 

Chinook salmon harvests with drift gill nets in Cook Inlet have been as high as 4,500 fish, but annual harvests 
during the 1980s averaged about 1,800 chinook salmon, decreasing to an annual average of about 600 chinook 
salmon during the 1990s. Mean weights during many years exceeded 20 lb, indicating the harvest of adult fish 
(Table 14 and Table 17; Figure 13). 

Annual set gill net harvests of chinook salmon from Lower Cook Inlet waters averaged about 750 fish during the 
1980s and increased to about 1,100 fish during the 1990s. Mean weights of harvested chinook salmon decreased 
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commensurate with the increased harvests, indicating harvest of immature chinook salmon (Table 15; Figure 14). 
Set gill net harvests of chinook salmon from Upper Cook Inlet waters averaged about 22,000 fish per year during 
the 1980s and decreased to about 16,000 fish per year during the 1990s; mean weights were consistently in excess 
of 20 Ib during the 14-year period, indicating the harvest of adult fish (Table 15 and Table 16; Figure 14). 

Only four chinook salmon with coded wire tags were recovered from commercial fisheries of Upper Cook Inlet 
from 1980-1993 (Table 45). All recovered chinook salmon originated in Alaska. No chinook salmon with CWTs 
were recovered from Lower Cook Inlet. 

Based on these data, we draw the following conclusions regarding these fisheries: 

1. 	 Commercial harvest of chinook salmon from waters of Cook Inlet remained relatively constant, 
with an average harvest of about 17,700fish from 1980-1983 and an average harvest of about 
18,500fish from 1990-1993. Most of the harvest of chinook salmon from Cook Inlet takes place in 
set gill net fisheries in Upper Cook Inlet; these fisheries harvest spawning salmon returning to 
tributaries of Cook Inlet. 

2. 	 Commercial f ihery harvests of chinook sulmon from Lower Cook Inlet with set gill nets and purse 
seines increased from about 900fish (1 980-1983 average) to about 1,800fish (1990-1993 average). 
These fisheries harvest immature chinook salmon. 

3. 	 A major deficiency in stock assessment for Cook Inlet chinook salmon is estimation of immature 
harvest in marine fisheries outside of Cook Inlet. 

We offer the following recommendations for future assessment of these fisheries: 

1. 	 Tag Cook M e t  chinook sulmon stocks with coded wire rugs. ADF&G, Division of Sport Fish 
recently initiated CWT programs for all hatchery releases and selected wild stocks in Cook Inlet. 

Kodiak 
Chinook salmon are harvested with purse seines, set gill nets, and beach seines in the Kodiak Management Area. 
This area had the smallest chinook salmon harvest of the five management areas (Prince William Sound, Cook Inlet, 
Kodiak, Chignik, and South Peninsula) in the early 1980s and had the largest harvest of the areas in 1993. Annual 
chinook salmon harvests in the Kodiak Management Area increased from an average of less than 2,000 fish from 
1980-1983 to about 4,500 fish from 1984-1987. Harvest increased again to about 22,000 fish from 1988-1992 (not 
including 1989, the year of the Exxon Valdez oil spill), and increased again to over 42,000 fish in 1993 (Table 18; 
Figure 16). 

Purse seine gear accounted for the majority of chinook salmon harvested in the Kodiak Management Area. Annual 
chinook salmon harvests with purse seine gear averaged about 4,300 fish during the 1980s and increased about six- 
fold to an average of about 24,200 fish during the 1990s; mean weights averaged from 11.9 to 2 1.6 lb. Because the 
mean weight was less than 20 lb during 11 of the 14 years, we believe a large portion of the harvest was immature 
fish (Table 18 through Table 20). Mean weight of chinook salmon decreased during years when harvests increased, 
indicating an increasing harvest of immature chinook salmon (Figure 17 and Figure 18). Fishing districts currently 
having large chinook salmon harvests (more than 2,000) include districts 251, 253, 254, 255, 256, 258, and 262. 
The Karluk River, in district 255, and the Ayakulik River, in district 256, support spawning populations of chinook 
salmon. 

Annual chinook salmon harvests with set gill nets averaged about 400 fish during the 1980s and increased six-fold 
to an average of about 2,500 fish during the 1990s; mean weights averaged from 11.5 to 20.4 lb. Mean weight was 
less than 20 lb during 12 of the 14 years, indicating a reliance on immature fish (Table 18, Table 21, and Table 22; 
Figure 17). Most of the set gill net harvest of chinook salmon takes place in districts 253 and 254. 
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Annual chinook salmon harvests with beach seines averaged about 20 fish during the 1980s and increased about 
four-fold to about 90 fish annually during the 1990s; mean weights averaged from 8.0 to 23.6 lb. Mean weight was 
less than 20 Ib during 10 of the 14 years, indicating a reliance on immature fish (Table 18, Table 23, and Table 24). 

Thirty-nine chinook salmon with coded wire tags were recovered from commercial fisheries of the Kodiak 
Management Area from 1980-1993 (Table 46; Figure 38 through Figure 41). After adjusting for relative marking 
ratios, the percentage of CWT chinook salmon of known origin by area was: 6% Alaskan, 91% British Columbia, 
less than 1% Oregon, and 3% Washington. These CWT data support the commercial fishery mean weight data 
indicating that much of the chinook salmon harvest in the Kodiak Management Area is composed of immature 
chinook salmon. 

Based on these data, we draw the following conclusions regarding these fisheries: 

1. 	 Chinook salmon harvests in the Kodiak management area grew from a 1980-1983 average of 1,800 
fish to an average of 26,900 f i h  from 1990-1993. The 1993 harvest of 42,000 fish was a 14-year 
record. Kodiak area harvests have grown from the least of the five state commercial fishing 
management areas in southcentral Alaska to the dominant commercial harvest area in 1993. 

2. 	 Average weight and the limited CWT data available indicate that much of the harvest of chinook 
salmon in the Kodiak management area is supported by immaturefish. 

We offer the following recommendations for future assessment of these fisheries: 

I .  	 Implement a CWT recovery program for these fisheries. A random CWT recovery program was 
initiated in 1994. 

2 .  	 Implement a CWT tagging program for the Karluk and Ayakulik rivers. 

3. 	 Harvest and fishery data should be analyzed lo delermine if time or areu trends are evident in the 
chinouk sulmon hurvests. Our analysis was limited to annual compilations of harvest, mean weights, 
and CWT recoveries only. 

4. 	 Status of local chinook salmon stocks should be assessed. We made no attempt to assess status and 
timing of local stocks. The Karluk and Ayakulik rivers in the southwest part of Kodiak Island 
support spawning stocks of chinook salmon. 

Chignik 
Chinook salmon are harvested with purse seines in the Chignik Management Area. Chinook salmon harvests in this 
area increased from a few thousand fish per year during the 1980s to almost 20,000 fish in 1993 (Table 25; Figure 
19). Harvests increased somewhat in the Chignik Bay Fishing District. Harvests increased in the three outlying 
fishing districts (CentraUEastern Fishing District, Western Fishing District, and Penyville Fishing District), 
especially in the CentraUEastern District. 

In the Chignik Bay Fishing District, chinook salmon harvests averaged about 2,800 fish annually during the 1980s 
and increased about 30% to an average of about 3,600 fish annually during the 1990s. Mean weights of harvested 
chinook salmon have annually averaged from 13.9 to 25.2 lb with a mean weight less than 20 Ib during only 3 of the 
14 years, indicating a reliance on adult or spawning-size fish (Table 25; Figure 19). 

In the CentraVEastern Fishing District, annual chinook salmon harvests averaged about 300 fish during the 1980s 
and increased about 13-fold to an average of about 3,700 fish during the 1990s. Mean weights of harvested chinook 
salmon averaged from 10.6 to 21.2 lb. Mean weight was less than 20 Ib during 10 of the 14 years, indicating a 
reliance on immature fish (Table 25; Figure 19). 
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In the Western Fishing District, annual chinook salmon harvests averaged about 600 fish during the 1980s and 
increased about four-fold to about 2,700 fish during the 1990s. Mean weights of harvested chinook salmon 
averaged from 6.4 to 18.0 lb. Mean weight was less than 20 lb during all of the 14 years, indicating a reliance on 
immature fish (Table 25; Figure 19). 

In the Perryville Fishing District, annual chinook salmon harvests averaged about 200 fish during the 1980s and 
increased about five-fold to about 900 fish during the 1990s. Mean weights of harvested chinook salmon averaged 
from 7.4 to 16.7 lb. Mean weight was less than 20 Ib during all of the 14 years, indicating a reliance on immature 
fish (Table 25; Figure 19). 

No CWTs were recovered from chinook salmon harvested commercially in the Chignik Management Area from 
1980- 1993. 

Based on these data, we draw the following conclusions regarding these fisheries: 

1. 	 Chinook salmon harvests in the Chignik management area increased from a 1980-1983 average of 
about 3,900jish to a 1990-1993 average of about 10,900 f i h .  The 1993 harvest of about 20,000 
jish was a 14-year record. The growth was almost exclusively in the outer fishing districts. 

2. 	 Average weight data indicate that the increase in the chinook salmon harvest from the Chignik 
management area was supported by immature f i h .  

3. 	 No effort was made to recover CWTs from chinook salmon harvested in the Chignik management 
area prior to 1994. 

We offer the following recommendations for future assessment of these fisheries: 

1. 	 Implement a CWT recovery program for thesejhheries. A CWT recovery program was initiated in 
1994. 

2 .  	 Implement a CWT tagging program for the Chignik River. 

3.  	 Ilarvest data should be analyzed to determine if time or area trends are evident in the chinook 
salmon harvests. Our analysis was limited to annual compilations of harvest and mean weight 
statistics. 

4. 	 Status of local chinook salmon stocks should be assessed. We made no attempt to assess status and 
timing of local stocks. 'lo our knowledge, the only significant production of chinook salmon in the 
Chignik Management Area originates from the Chignik River and supports the Chignik Lagoon 
harvest. Much of the increased harvest occurred on immature fish well away from the Chignik River. 

South Peninsula 
Chinook salmon are harvested with drift gill nets, set gill nets, and purse seines in the South Peninsula Management 
Area. During the past 14 years, chinook salmon harvests in the South Peninsula Management Area have ranged 
from about 4,800 fish in 1980 to about 26,600 fish in 1983. Chinook salmon harvests from the South Peninsula 
Management Area averaged about 10,000 fish per year during the 1980s and about 12,000 fish per year during the 
1990s (Table 26; Figure 20). 

Annual chinook salmon harvests with drift gill nets averaged about 1,200 fish during the 1980s and increased to 
about 1,900 fish during the 1990s; mean weights averaged from 10.2 to 23.2 lb. Mean weight was less than 20 Ib 
during 9 of the 14 years, indicating a reliance on immature fish (Table 27; Figure 21). Most of the drift gill net 
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harvest of chinook salmon takes place in the Southwestern Fishing District, although a harvest of 1,23 1 chinook 
salmon occurred in 1993 in the Unimak Fishing District. 

Annual chinook salmon harvests with set gill nets averaged about 600 fish during the 1980s and increased to about 
900 fish during the 1990s; mean weights averaged from 8.9 to 20.9 Ib. Mean weight was less than 20 lb during 11 
of the 14 years, indicating a reliance on immature fish (Table 26 and Table 28; Figure 21). Most of the set gill net 
harvest of chinook salmon takes place in the Southeastern Mainland Fishing District, although harvests of up to a 
few hundred chinook salmon occurred in the Southeastern Fishing District, the South-Central Fishing District, and 
the Southwestern Fishing District. 

Annual chinook salmon harvests with purse seines averaged about 8,300 fish during the 1980s and increased to 
about 9,000 fish during the 1990s; mean weights averaged from 14.2 to 23.2 Ib. Mean weight was less than 20 lb 
during 12 of the 14 years, indicating a reliance on immature fish (Table 26; Figure 20). Most of the purse seine 
harvest of chinook salmon takes place in the Southeastern Fishing District, although harvests in excess of a 
thousand chinook salmon occurred in the Southeastern Mainland Fishing District, the South-Central Fishing 
District, and the Southwestern Fishing District (Table 29; Figure 22). Harvests of chinook salmon (up to 2,576 fish 
in 1993) also occurred in the Unimak Fishing District in 199 1, 1992, and 1993. 

No coded wire tags were recovered from chinook salmon harvested commercially in the South Peninsula 
Management Area from 1980-1 993. The overall commercial chinook salmon harvest from the South Peninsula 
Management Area averaged about 11,000 fish per year since 1980. The majority of the harvest appears to be 
immature chinook salmon, and stock composition is unknown. 

Based on these data, we draw the following conclusions regarding these fisheries: 

1. 	 Chinook salmon harvests in the South Peninsula Management Area average 13,100 fish from 
1980-1993 and 11,700 fish from 1990-1993; the largest harvest during the 14-year period was 
27,000fish in 1983. 

2. 	 Average weight data indicate that much of the harvest of chinook salmon in the South Peninsula 
Management Area is supported by immaturefish. 

3. 	 No effort has been made to recover CWTs from chinook salmon harvested in the South Peninsula 
Management Area. 

We offer the following recommendations for future assessment of these fisheries: 

1 .  	 Implement a CWT recovery program for theseflsheries. 

2. 	 Harvest data should be analyzed to determine if time or area trends ure evident in the chinook 
harvest. Our analysis was limited to annual compilations of harvest and mean weights. 

3. 	 Status of local chinook salmon stocks should be assessed. We made no attempt to assess status and 
timing of local stocks. To our knowledge, few chinook salmon spawn in the South Peninsula 
Management Area. 

Federally Managed Commercial Fisheries for Groundfish 
Documented annual bycatch of chinook salmon in waters of southcentral Alaska north and west of Yakutat by 
foreign, joint-venture and domestic fishermen since 1980 peaked at 74,370 fish in 1984 (Table 30; Figure 24). 
From 1980-1985, bycatch of chinook salmon by foreign fishermen ranged from 349 to 3 1,540 chinook salmon. The 
foreign fishery was phased out of southcentral Alaska in 1986. From 1980-1985, bycatches of chinook salmon by 
foreign fishermen were relatively small in the West Yakutat Area (Area 640). Peak bycatches in the other areas 
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were: 6,591 chinook salmon in the Kodiak Area (Area 630), 19,002 chinook salmon in the Chirikov Area (Area 
620), and 16,878 chinook salmon in the Shumagin Area (Area 610) (Table 31; Figure 24). From 1980 to 1985, 
mean weights of chinook salmon caught by foreign fishermen averaged from 1.8 to 8.7 lb (Table 34; Figure 24). 
Mean weight statistics for bycatches of chinook salmon by foreign fishermen are only available for the years 1984 
and 1985; in 1984, the smallest fish were caught in the Kodiak Area (2.8 lb) and the largest fish were caught in the 
Chirikov Area (4.6 Ib); whereas in 1985, the smallest fish were caught in the Shumagin Area (0.5 lb) and the largest 
fish were caught in the Kodiak Area (10.5 lb). 

Joint-venture fisheries operated in waters of southcentral Alaska during most of the 1980s. Peak bycatch by joint- 
venture fishermen was 63,270 chinook salmon in 1984 (Table 32; Figure 24). From 1980-1988, joint-venture 
fishermen did not catch any chinook salmon from the West Yakutat Area. Peak bycatches in the other areas were: 
54,033 chinook salmon in the Kodiak Area, 8,732 chinook salmon in the Chirikov Area, and 592 chinook salmon in 
the Shumagin Area (Table 32; Figure 24). From 1980 to 1988, mean weights of chinook salmon caught in joint- 
venture fisheries averaged from 0.8 to 8.7 Ib (Table 35; Figure 24). From 1984 to 1988, these mean weights ranged 
from 0.7 to 8.1 lb in the Kodiak Area, from 3.9 to 8.3 Ib in the Chirikov Area, and from 3.1 to 11.0 lb in the 
Shumagin Area (Table 35; Figure 24). 

The domestic fishery supplanted foreign and joint-venture fisheries as they were phased out of southcentral Alaska. 
Mandatory observer coverage of the foreign and joint-venture fisheries insured that bycatches of prohibited species 
such as chinook salmon were documented. Comprehensive observer coverage of the domestic fishery, on the other 
hand, was not implemented until 1990. Although some documentation of bycatches of chinook salmon by the 
domestic fishery is provided in several reports, such as Blackburn (1982, 1983, and 1986), Craig and Watson 
(1989), and Hare and Wall (1988), comprehensive estimates of chinook salmon bycatches in the domestic fishery 
are not available prior to 1990. From 1990-1993, bycatch in the domestic fishery ranged from 16,710 to 38,717 
chinook salmon (Table 33; Figure 24). Domestic fishermen caught few chinook salmon from the West Yakutat 
Area. From 1990-1993, peak bycatch by domestic fishermen was 19,410 chinook salmon in the Kodiak Area, 
22,603 chinook salmon in the Chirikov Area, and 4,427 chinook salmon in the Shumagin Area (Table 33; Figure 
24). From 1990 to 1993, mean weights of chinook salmon caught by domestic fishermen averaged from 2.8 to 
6.6 Ib (Table 36; Figure 24). During the 1990s, mean weights of chinook salmon caught by domestic fishermen 
ranged from 7.2 to 24.0 Ib in the West Yakutat Area, from 2.7 to 5.1 lb in the Kodiak Area, from 2.3 to 7.3 lb in the 
Chirikov Area, and from 6.6 to 7.3 lb in the Shumagin Area (Table 36; Figure 24). 

Bycatch of chinook salmon in foreign, joint-venture, and domestic fisheries combined in waters of southcentral 
Alaska averaged about 20,000 fish during the first 4 years of the 1980s (assuming the undocumented domestic 
fishery bycatches were minor) and averaged about 25,000 fish during the first 4 years of the 1990s, an increase of 
about 25% (Figure 24). Except for 1984 when the bycatch was about 75,000 chinook salmon, these offshore 
fisheries have likely accounted for 40,000 or fewer immature chinook salmon deaths per year. The best estimates of 
immature chinook salmon mortality due to these offshore fisheries is likely the information collected since 1990 
when a mandatory observer program of the domestic fishery was implemented. 

Chinook salmon with CWTs were recovered from all federal reporting areas (Table 48 through Table 51; Figure 38 
through Figure 41). Numbers of recoveries generally matched the magnitude of the bycatch. For instance, the 
fewest tags (two) were recovered from area 640 (West Yakutat), the area of lowest bycatch. Recoveries from 
British Columbia were the most common in all areas. Although difficult to quantify without fishery sampling data, 
the incidence of tag recoveries from areas outside of Alaska, particularly British Columbia, increased from west to 
east. In all areas, the highest incidence of recovered tags was from small (less than 10 lb) fish (Figure 34 through 
Figure 37). 

Based on these data, we draw the following conclusions regarding this fishery: 

1. 	 Bycatch of chinook salmon in thbfishery is composed almost entirely of immature fish. This 
conclusion seems evident given the areas in which much of the fishery is conducted and the small size 
of fish in the bycatch. 
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2. 	 Bycatch of chinook salmon in this fishery is composed of fuh  of highly mixed origins. Chinook 
salmon with CWTs originating from Alaska, British Columbia, Washington, and Oregon were 
recovered in this fishery. However, estimates of contribution by stock are not available. 

3. 	 Magnitude of the annual bycatch is approximately 20,000 - 40,000 immature chinook salmon. 
Annual bycatch is variable, and has been as high as 75,000fish. 

4. 	 Fishery assessment ispoor. A major gap in bycatch estimates exists during the years 1980-1989, and 
is of major concern during the years 1987-1989, concurrent with buildup of the domestic fishery. 
The precision and accuracy of the bycatch estimates are unknown. 

We offer the following recommendations for future assessment of this fishery: 

2. 	 Estimate contribution of recovered tag codes to thisjkhery for each year. Tags were recovered in 
this fishery by observers. I t  seems to us that the fishery sampling data associated with these 
recoveries (e.g. date and location of sampling, hauls sampled and not sampled, number examined, 
total number of adipose clipped fish observed and recovered) must exist although we did not obtain 
them. Desired levels of precision and accuracy for these estimates of contribution should be 

1 	 established and future levels of observer coverage should be determined. 

3 .  	 llurvest data should he analyzed to determine if rime or area trends are evident in the chinook 
salmon bycatch. Our analysis was limited to annual compilations of bycatch and CWT recoveries. 
However, the observer data necessary to examine fishing patterns for target and bycatch species exist, 
and analyses should be patterned on the Bering Sea chinook salmon analysis performed in ADF&G et 
al. (1993) for the North Pacific Fisheries Management Council. 
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